Robot Controller A 

Program for Robot A 
; initialization 
OUT Request A = FALSE • 



Request A 



f 



; robot A is outside 

; the workspace 
OUT Request A = TRUE' 
WAITfor IN GRANTA = TRU 

; robot A can go inside 

; the workspace 

;Then robot A leaves 

; the workspace 
OUT Request A - FALSE 



Request B 



PLC 




Grant A 



Grant B 



Robot Controller B 

Program for Robot B 
; initialization 
i OUT RequestB = FALSE 



; robot B is outside 

; the workspace 
I OUT RequestB = TRUE 
L WAITf or IN GRANTB = TRUE 

; robot B can go inside 

; the workspace' 

;Then robot B leaves 

; the workspace 
i OUT RequestB = FALSE 




communication 
controiteV receives a 
BESEFtVE-rhessage 
from a Ternole manager 




List of Possible Resources: 

physical workspace — 4o 
shared I/O 
♦ transport devices 

changeable tooling ^g. 
sensor systems 
process stations 
end of arm tooling 
technology controllers 




hv7 



Search for deadlock is 
initialed 



CommujijcaJtcxi 
contrOBer receives a 

program probe 
message from a RM 



£*4 



Communication 
controller receives 

resource probe 
message from a RM 



RESOURCE MANAGER 



the manager receives a 
search for deadlock request 



the manager receives a 
program probe 




Create a message 
(resource probe) containing 
the program name and 
resource rt watts for 
(dependency information) for 
each watting program 




the manager receives i 
resource probe 



The RMN contains no 
programs that are in 
deadlock Search ends 



Create a message 
(resource probe) which 
updates original dependency 
info - adding the name of the 
resource the last program in 
the list ts waiting lor 




The program is not 
deadlocked Search 
Ends 




Create a message (program 
probe) which updates the 
original dependency info - 
adding the owner of the 

resource to the end of the list 



Send the resource probe 

message(s) to the RM(s) 
- - ^ responsible lor the 
resource(s) 



ait 



^tSepd the program probe 
me^getojhe RMN where 
thte test^rogram in the list is 
~ - " ^-rSnfiing 



